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Methods

Results

Study area: Oak-hickory (Carya) forests, historically burned before
European settlement, in the Hardwood Ecosystem Experiment (HEE),
southern Indiana.

•

Abstract
As the overstory dominance of oak (Quercus spp.) declines across the Midwest, prescribed fire is
becoming an increasingly utilized forest management tool. The effects of such fire on soil quality
have been studied for decades, however the recorded impact on fungal communities has been
varied. The presence of ectomycorrhizal fungi is a necessary component of oak ecosystems, and
aboveground recovery after a disturbance is linked directly to the persistence of EMF. Furthermore,
forest composition, productivity, and biodiversity are influenced by mycorrhizal abundance and
richness, so fungi should not be overlooked when investigating a forest ecosystem. The objective of
this study is to determine the effects of fire on mycorrhizal abundance and community structure.
Mycophagous mammals have long been used to estimate mycorrhizal presence, so we collected
scat samples from 65 chipmunks across burned and unburned plots in the Hardwood Ecosystem
Experiment. Fungal spores were extracted from the scat, identified, then analyzed for abundance
and diversity. Our analyses reflect that there are differences in species presence across burn
classes, and some local environmental variables also help predict presence and abundance. These
results emphasize the importance of taking a holistic approach to ecosystem management.

•

•

Study design: Sherman traps in burned and control stands to capture
chipmunk (Tamias striatus) fecal pellets.

•

Laboratory methods: KOH to extract spores from scat1. Extracts then
mounted on slides and identified.

•

Analyses: Permutational multivariate analysis of variance
(PERMANOVA) and non-metric multidimensional scaling (NMDS).

Total of 65 samples from 32
burned plots and 33
unburned; 17 fungal taxa
identified.

Introduction
•
•

Lack of fire-based disturbance may be to blame for decline in overstory
oak (Quercus spp.), so managers turned to fire.
Existing literature mostly ignores underground organisms; fungi
especially neglected.
•
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Oak live in symbiosis with ectomycorrhizal fungi (EMF);
most common EMF species form truffles.

•

Truffles remain underground until animals (mycophagists) retrieve
them, consume the spores, and disperse spores.

•

The goal of this study is to use the fungus-eating habits of
mycophagous chipmunks (Tamias striatus) to estimate mychorrizal
spore abundance and diversity in burned and unburned CHR forests.

•

Example microscope slides.

Hypothesis: Prescribed fire alters mycorrhizal fungi diversity and
density.

•
•

Leucophleps

Burned plots contain more
spores/mg scat.
Arbuscular mycorrhizal fungi
spore density evenly split
between treatments.
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•

Unburned plots contain a lower spore density but higher species
diversity when compared to burned plots.

•

Could be due to differential survival post-disturbance; some fungal
spores can germinate even when disturbed2.

•

Tuber, an oak-associate, was only found on unburned plots.
•
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•
From left to right: soil-covered Elaphomyces, ‘clean’ Elaphomyces, crosssection of Elaphomyces.
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Not much is known about their growth preferences, making
them a pricy culinary delicacy3.

What if the chipmunks are eating something else post-fire?
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